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DRAFT s ,{9%;7 |
Draft Memorandum Report

A Determination of Throttle
Performance Degradation on Certain
1999-2002 GM Pickup Trucks

Dacamber 2004

VRTC-DCD2042 (EAQ2-015)
Throttle Control Sticking on Certain 1994-2002 GM Pickups and SUVs

This exeminatich was performed at the Vehicle Ressarch and Test Center NETC}
in response to a request from the COffice of Defacts Investigation (QODI), National
Highway Traffic Safety Administration (NHTSA). The QDI has received complaints
alleging that the throttle blade of the aubject vehiclas can stick in the closed position
or lass frequently In a partlally open position. Excessive anﬁeleratur pedal force may
be needed to overcome the sticking condition, resulting in accelerator pedal
overshoot and vehicle surge, possibly resulting in a crash or injury. The sublact
vehicles were 1999 through 2002 Chevrolet Silverado and Tahos, GMC Sierra and
Yukon, and Cadillac Escalade equipped with 48 L 53 L, or 6.0 L V-8 angines
equipped with mechanical threitle bcdies. Figure 1 is a photograph of a subject
vehicle,
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The throttle body on the subject vehicles is an aluminum alloy casting which
cortains the throtle blade. The throttle blade ‘throtle) is connected to the
accelerator pedal by a shaft, bell crank, and throttle cable. Depressing the
accelerator padal causes the throftle in the throttie body to opan, allowing mora air
Into the engine, causing the engire to produce more power. Releasing the
accelerator pedal allows a throftle retum spring to close the throtile, causing the

engine to produce less power.

Figurs 1 - Bubjuet Vehicla- 2000 MY GMC Slerra

According to the ODI, sources at GM indicated that it had been determined that a
“gummy coke depasit” can form on the bore of the throttle body. These depesits can
cause the throttle to stick In the closad pasition and cause a higher than expected
throttle opening effort. GM stated that these deposits are the result of engine oil

compounds that enter the intake marifold through the positive crankcase ventilation
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system of the engine. These deposi:s accumulate gradually thrqugh angine usage.
GM Issued a technical service bulletin {GM TSB 02-06-04-054B) that addressed this
condition. A copy of this service bulletin is inciuded in Attachment 1.

The objective of this test program was to inspect the throftle control system in a
sample population of subject vehices in order ta quantify tha amount of force
required to move the accelerator pexlal from the Idle position and to determine how
miuch, if any, was caused by throttle body sliction. An additional objective was to
determine I excesslva accalerator sedal force and/or extraordinary conirod Input

were required to safely operate thase vehicles whan maneuvering in close quarters.

Tha vehicles used for thls test program Included these owned by consumers and

those available for sale on independent used vehicle resale lots.

A list of registered vehicle owmers fcr 1899 Chevrolet and GMC pick-up trucks was
purchased from the Ohio Bureau of Motor Vehicles (OBMY). Eighty-six owners,
living wiﬂ'-in_a radius of approximately 60 miles from VRTC, were arbitrarily selected
from the OBMV list. A latter, which included a questionnaire and a prepald posatage
return-mail envelope, was mailed to these owners. The letters identified VRTC,
described the alleged defect, and requested that the owner fill out and retum the
included questionnaire. The lefter also indicated that someone from VRTC might
contact them by telephone during the next few weeks to speak to them about

inspecting the throttle systern on their vehicle. The purpose of the letter was to
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establish credibility for the quastionnaire and patential telephone call from VRTC sa
that the vehicle owner woukl not mistake the telephone call for a telemarketing

scheme,

The purpose of the talephone call wes to obtaln permisslon to inspect their vehicle.
K the owners agreed, an appointmant was made for the authors to inspect the
throttle system on the subject vehicle. Aitachment 2 includss a sample copy of the

letter and questionnaire.

Tean of the 86 questionnaires mailed were returned having been marked “return to
sender.” Seventy-three responses were received from the remaining 76 recipients.
Cf those 73 responses, six Indicated they no longer owned the subject vebicle, 12
indicated they had no throtila problems, and ttw remaining 55 indicated that they

had expearlenced the problem related o the throttle.

The 20 consumer or privately owned vehicles (POVs) used in this test program wera
arbitrarily chosen from those wvehlzles whose owners. a) indicated they had
experienced the problem, 'b} listed a telephone number in the local telephonea
number directonies, ¢ answerad thair tetephone when VRTC called, and d) agreed
ta have thelr vehlcles Inspected.

In addition to the 20 POVs, another 11 subject vehicles, arbitrarily selected from

thosa available on local used vehicle esale lots, were inspacted
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When an appointment was made, 1he authors met with the owner or resale lot
cperator, documented the vehicle information, and examined the throttle system
using the procedure outlined on the vehicle data sheat. A copy of this data shest is
included in Attachment 3. The extarior of each vehicle and the FMVSS label on the

doorjamb warea phatographeac.

It was desired to perform the inspection initially on a cold angina, followed by a wam
engine, but not all vehicles were avallable for inspectlon with a “cold” engine.
However, all of the vehicles were inspeacted with the ahgines wamed up, i.e. with
the engine at nomal operating temperature, when the maximum amount of the

thrattle stiction was expected o occu~.

Since the engine would be operated, the inspection began with chacking the engine
oll and coolant levele, along with maasuring and recerding the temperature of the

throtile body.

With the engine off and cold (if possible), tha accalarator padal was pushed at the
middle of pedal with a hand-held forrs gauge. The maximum force required to move
the accslerator pedal off the kle position was measured and recorded. The force
required to keep the accelerator padal slightly above the idle posltion was also
measured and recorded. Figure 2 is a photograph of an accelgrator pedal In a

subject vehicle belng depressed with the farce gauge.
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Some degree of throtle stiction is riormal and exists in ail vehicles. In order to
determine whether the source of the stiction was the throttle or the throtile actuation
systern, the force required to open the throttle at the throttle hady was alsa

measurad.

Figure 2- Meaguring Accalarator Pedal Fores of a Subject Vehicla with g
Hand-Held Force Gauga

The plastic intake manifoid cover was removed by remaving the two fasteners that
attach It to the sengine. Thea throttle cable was disconnected from the throttle bell
crank. One end of an adapter cable, designed and fabricated by VRTC, was
connected to the throttle bell crank and the other end was connected to the force
gauge. The maximum force required to move the throttie from the idle position, by
pulling along an axig similar to the axis of the throttle cable of the vehicle ("on axis”),
was measured and recorded. The sustained force, along this axis, reguired to keep

the throttle slightly above the idle position was also measured and recorded,
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Although the “on axis” messurernents wers of prmary ir_rterast, the “pull®
measurements were also taken along an axis orthogonal to the throttle bore and
planar with the throttle blade ("off axis™). It was postulated that by comparing the “an
axis” force with the “off axis" force, the extent of any throttle bore “gummy coke
deposits” could be predicted. However, an analysis of the “off axis™ measurements
indicated that detalled laboratory axaminations would ba needed to produce useful
Information conceming the condition of the throttle bore based upon "off axls”

measurements.

Figure 3 is a photograph of an “or-axis”™ measurement being taken on & typical
subjact vehicle {Note: For photographic clarity the puil axis has been elevated

slightad above tha true “oh axls” alighment.).

The throttle cable was reconnected to the throttle body. The service brake was
applied, tha engine in the vehicla was started, and the transmission selacior lever
was moved to the Drive position. The maximum force required to move the throttle
off the idle position and the force required to keep the throtile slightly above the idie

positlon were measured and recorded as above when the englne was off.

o —————— -
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Figure 3 - Using a Hand-Held Force Gmuge to Measure the Fores Requined to Open
a Throttda on a Bubject Vehicla

The sngine was tumed off and the throtle cable of the vehicle was egaln
disconnected from the throtle ball crank. The adapter cable was attached as
before. The engine was re-started and the maximum forca raquired to move the
throttle lever from the Idie position and the sustained force required to keep the
throttle slightly abave the idle position were measured and recorded as above when

the engine was off.

The engine was tumed off. The throttla cable was reconnected and the hood was

closed. The engine was restarted and allowed to warm up to normal operating

temperature. The procedure that had been performed on the cold engine was

repeated on the warm engine.
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After all measurements were recorded, the throitie cable was reattached to the
throttle body. The intake manifold coser was re-installed and the throttie system was

checked for proper operation.

The authors then drove the vehicle, using maneuvers similar to those that a
consumar may perfarm when pulling into or backing out of a parking space, garage,

or driveway.

The padal force measurements were used to quantify the stiction of the throttle
systern. The stiction force of the throttle system. as used in this report, s the
difference between the maximumn fcree required to open the throitle from the idle
position and the sustained force req.ired to keep the throftle slightly above the idle

position.

As stated before, not all of the vehicles were made available for inspection with a
“cald” engina. Howsvar, all of the vehicles were inspected with the engines warmed
up, i.e. with the engine at normal operating temperature. For a subject vehicle with
the engine running at nomal operating temperature, the typical maximum pedal
foroe observed to open the throttle from the idle position was 5.0 Iby. The sustained
pedal farce required to keep the throttle slightly above idle was typically 4.5 Iby.
Attachment 4 containe spreadsheets of the throttie-system sbiction found in the
POVs {Group 1), dealer vehicles (Group 2}, and both groups combined (Group 3).

Included in each spreadsheet is a summary of basic statistlcs for that group.
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Throttle-gystem stiction of about 0.5 iby was found in 16 of the 31 vehicles tested.
This amount of stiction force may be considered typical of normally functioning
vehicles due to the “built-in friction" of the throttle actuating system. Eight other
vehicles exhibited throttle-system stictions of 1.0 to 1.5 Iby and the seven remaining
vehicles exhibited throtle-systemn stictions of 2.0 to 451k The average
throttle-system stiction for the 31 vehicles inspected was 1.3 tby, with a standard

deviation of 1.1 Ibx

It should be noted that the throttle sctivation system {accelerater pedal azzembly,
throttle cable, crulse control, atc) was not the source of elevated stiction In any of the

vehicles inspected.

Based on the inspection and the driving of the 31 subject vehicles, |t is the authors’
opinion that these vehldes do not require excessively high acceleralor pedal force or
any other extraordinary control inpu: to be operated safely. The elevated forces
required to actuate the throftle In a few of the vahicles, although possibly an

annoyance to the operator, do not require an unreasonable effort by the operator.

%/ﬂh’l SZ_—\-& *11'“--

Thad A, Gardner as H. Hague
VRTC Defects Analysis Group VRTC Defocts Analysls Group

10



ATTACHMENT 1

Tachnical Service Bulletin GM TSB 02-06-04-054B
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Sampie Copy of Consumer Letter and Questionnaire



VRTC Quest onnaire EA02-)15

«Cwner_Names
«Addross»
«Gityn, «Stale» «Zip»

Dear Ownet/User of a GM Light Duty Truck:

The National Highway Traffic Safety Administration {NHTSA), is conducting an
inveatigation invalving accelerator pedal oparation in certain General Motors {GM) vehicles.
The sublect vehicles include 1999 Chevrolet Sitverado and GMC Siema pick-up trucks.
NHTSA Is investigating allegations of accelarator padal sticking in the closed (or iis)
poeition resulting in an increased pedal effort to open the throttls. When thia occurs, the
increased effort may cause acceleralor cviershoot and vehicle surge.

The Ohlo Bureau of Motor Vehicles has identified you as an owner of a subject vehicle*.
Please complste the aftached questionnaire as soon as possible and ratum it to the
Vehicle Research and Taest Canter™ in the enclosed return-mall envelope (no postage
needed). This queationnaire will be used o assess the scope and magnitude of this
alleged safsty prablem.

Please call my administrative assistant, Judy Weiser, at 1-800-262-8303 if you have any
questions. Thank you in advance for your cooperation.

Sincerely,

s, Bl

Thad Gardnar
Project Engineer

* Your parsonal information is pretected by the Privacy Act which prohibits us from
disciesing your name, telephone nuinber, and address to anyone without your
axplicit authorization

" The Vehicle Research and Test Canter is located in East Liberty, Ohic and is listad
in the White Pages under. “US Governmant of: Dapt. of Transportation: Naticnal
Highway Traffic Safaty Admin,"



VRTC Questionnalre EAD2-015

Vehicle description: «Model_Year» «Mae» Truck
VIN: «\WiN=»
Do you still own/use the vehicle? YES[] NO T[]

Alleged Defect Description: Sticking of the accelerator pedal in the closed (or
idle) positlon resulting In an Increasecl pedal effort to opan the throttie,

Mame:
Primnary drivar's age bracket: undsr20{] 20tc40[] 41to80{] over60[]
Day Time Telsphone: (__ _ ) _ _ _ -__ _ _
Other Telephonte: (_ _ _ }_ ___ - _
Currant OGdometer Reading (if kncwn):
Transmission type: AUTO[] MANUAL [ ]
During your ownarship of the vehizle, has the vehicle ever a problem with the
pperation of the throttle pedal aa described above?
YES[] NOT] If NQ, plaase skip to Gluestion 10.
8. Does the vehicle continua to exhibit the problem?

YES[] NOT] If NO, please skip to Quastion 10.
g, Approximately how often dosa the prablem occur?
Daily [ ] Woekly[] Monmhy[]

10. Do you have any additional comments or information not covered by the
questions abova?

N oA w o =

11.  Thank you for your help. i we need to contact you, what are the best times for
us 1o calt?




ATTACHMENT 3

Sample Vehicle Data Sheet



Date: Voh. Test Ne
DCD2042 Vehicle Survey Data Sheet
Owner Name Addreaz Phif
Wodel year: Make: _ __ ____ Hodel: Trin line:
vIW: __ . e e = Mfr date:
Odoneter: Engine: _ Transnission: Auto{ ) Manual{ }
Engine 01l Level = Enpgine Coolant Level _ = Check Engine Light: On{ } OT¥{ }

Throttle Body Temp (as Tound)
{1) Pedal Force {(angine off)

{2) Pedal Force {engine on}

{3) Body Force {(englne off)---~-- OnAx___ OffFAX__
{#) Body Force (engine on)=-=-==-= OnAx___
Notas:

Throttle Body Temp {(warn
{5) Psdal Force (engine on)

{&) Pedal Force (snglne off)

{(7) Bpdy Forcs (engine off)------- OnAx OfTAx

{8) Body Forca {sngins gN)======-- OnAx

Notas:




ATTACHMENT 4

Table of Stiction Resuits



Group 1 POV
Mean 1.4
Madlan 1.0
Standerd Devigtion 1.2
Range 4.0
Minirmem 65
Maximum 45
Count 0.0

Veh# D _ POV/Dealer
17 05 POV
12 05 POV
13 1.0 PCV
14 05 POV
15 0.5 POV
18 0.5 POV
17 0.5 POV
1B 1.0 PCV
iE] 0.5 POV ]
20 1.0 POV
21 2.0 POV
22 0.5 POV
23 0.5 POV
24 45 POV
25 3.0 POV
26 25 POV
27 3.0 POV 1|
28 1.5 — POV
% | 15 | POV
30 5 POV




Group2

Vah# DIt POV/Dealar
1 1.5 Degler
2 0.5 Dealsr
3 0.5 Doalar
4 1.0 Dualor
5 1.0 _Dealar
B D5 Dealar
7 0.5 Deslar
8 0.5 Dasler
9 b8 _Eiﬂaiar
10 0.5 Dealer
31 4.0 Dealer

“Group 2 Dealer Vehicles
Maan 10
Madilan 0.5
Standard Devlation 1.0
Range 35
Minimum 0.5
Mexdmum 4.0
Count 11.0




Vah# DY
1 15
2 05 .
3 0.5
4 1.0
5 1.0
6 0.5
7 0.5
B 05

B [123)
10 0.5
11 0.5
12 Q.5
13 1.0
14 0.5
15 0.5
16 0.5
17 0.5
18 1.0
19 0.5
20 1.0
21 2.0
22 - b5 |
23 0.5
24 45
25 3.0
25 25
37 3.0
28 1.6
20 15
30 2.5
al 4.0

— Group 3 All Vehictes

Mean 1.3
Medlan 0.5
Standard Deviation 1.1
RAanga 4.0
Minimum 0.5
Maxirnum 4.5
Court 31.0




